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Recently, many kinds of life support robots have been developed, and the robots are ex-
pected to blend with our daily life in near future. Then, naturalness of the human-robot
interaction is a key technology for realizing such a future. We focus on human pointing
gesture that is one of the most frequent communication methods in our conversation. We
propose a method to predict an end of position of a hand by using a 3D depth image sensor
and Minimum-Jerk model. We implemented the proposed method and conducted some ex-
periments. The result showed the validity of applying Minimum-Jerk model for the pointing
gesture prediction. Also, the position accuracy of the prediction, Circular Error Probability
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(CEP), was about 180mm, and end time error was about 0.5 seconds.

1. B L®IC

AR, BRZ AR RO R Y b OIS - BN % < 47
ONTWD., EWVREE, AfEXEO Ry MIHE AR
OHFIZFEITAATVWE, Al uRy ML 54
2o TV EFHEINS. ZD LI RERITE N
T, mRy MPARE THR) IGERMBERS AR T
I avETRABDEIICHEILIIIBHOTEHETHS.
Hlz i, ANEREOEFETIE, NRE2EILEVSE
HEEDDIGENLELHD. 22T, AEaERY b
DERFHZBWT, AHofEE UITEIcdLTERY b
DUVARYADENTL F 5 & ANIZAAR RS %
BEzTUL%>.

AR D & 5 xdGiic B 248X LT AT, ARIX
i UFHFED 8 2 8 9 RN RO i % =3z e U
TWa., DFb, AP LD ETEE, HEHEE
HDTEZ PR BN SRR E%21TS. Ry b

T BRI R
Toyohashi University of Technology

929

ANEOBERA VR I avEEETHICE, Z0
THFOFTEZ FHTE) WS 2 ERBERART
»Hb.

AWZETIE, AEPHEEETLZHLTWATHA
ST LIZHESRE Y TS, Sugiyama SIFFEI LDV
AF¥—%2FHITHIEH, oRy b AREDAR
BAVRIT I avEERTHEDIZEHTHEZ L
ERLEY.

Sugiyama 5 DY AT LTIE, HFRE—T a3 Fy
TF¥ VAT LR, fHOME, f§eike O,
ANHEIDERDEEAEZ LD A DAL L NS 3 DDNT
A—REHANT, ANHOX2TEOHm» oI L
FEBHRL WS, ZLT, HOBERZ MLEHW
T 0.3 MEOANHDOIREOMNED FHIZIToTWA. L
U, Sugiyama 5DMERK L 723 AT LD FERED
R HFRE—va vy 7F Y 2HEHL TS
O, HDoPULOAEADY—H—DEEELEL L,
"D, E—YarvIFy I FyAREINEMT LY
FELBRWE WS RENRD D, £72, BRI TFHIZ
1o TH b, MEVPETHI LICEROYEND 572



LA, RA VT4 v IWNEE UTERBRS N2WENH)
TEDHTRZIZB D EDL>TWL, WS REH»FA
5.

Z ZTARME T, 3 ReEEHE G Y (Mi-
crosoft #£® Kinect?) %H\WT, #EEED S ik
7 e R % Tl e 2 FiEE2RE T 5. BIED 3 X
TLHEEE G U, AHEFRREOY 1 Xon Ry
N (ka—=</41 ) THIX IR AGER /N
DFNAATHY, Do, A A S D DR % 17
DI H A DERBARIALD 3 Koo EiEE2 ST 5
ZeNTED. FEREFIETIE, AHOITEHET IV
& UT Jerk(HEE) BUNET VAW FHIZITS Z
ETHIEID LT 7 BES  TTOHTHRE S %2 Tl
5.

DUF, 25 2 ETIHAMEOIREFIEEZREL, 3
BTEZOFEELZRRL, ZUT, FL4ETANEDE
MM ZEWRETT 57201247 > 2 ERIZOWTHRR S,
BIZ, BHLETARWXDILDERRD.

2. WMEFX

BT URIZFEPIEE A MEZ FHIT 57200120F, A
FDOFOHE R bH S RIFNIER 572\, Flash 5%
WFEE B0 2 S E BT 2 A\ROFhoiEs) K9
EFNEUT, Jerkk B/NETIVERIRE L2, Jerk /i
EFNVIE, BETIRHZWD DD IR < AR OES)
=L, D, ZTOWEFCHEE) EMITIICHE Z &
MTEDL, LWOREHZERD. AL TIXAMDITE)
ETNELTIOD Jerk /NETVEHAWS. ZDE
TV AEOFELBET 2 & EEEEOHES (R (1)
NN RBZE NS5 DTH 5.

wa”@fﬁ (1)

LT, ZOETFTMIBENT, ABDFLEDE E DR
R, BRERCHELNEEN 0 THY, Wiz
To, Bk E xp & T DL, HEANATIZBITEFLE
DIERE (1) I FDE S IZRT I ENTES.
x(7) = 2o+ (x5 — 0)(67° — 157" +107°)(2)

t
4 3)
ZIT, t IXEERID S DIERITH D, T 138

FaPr oM T ETIZP P LNHETH S, ZDEE x(T)
NSRBI &, i, IEEEE2 O

T =

k2125, 22T, MEEOMEHENET B E
%, R (2) & 3EBH LR
3
d;g):@v—m@@mﬁ—3m7+m)u)

930

M1 #EEOIE
Fig.1 Approximate shpe of velocity.
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Fig.2 Approximate shpe of accelaration.

d*x(T)

N5,
dr3

=0%M7~9 rERDB &
3—V3
6
3+3
6
b, koT, BEREL SIEEPRKAIZAR S E
TORM n 1FEMEKR T £ CORBON 21%TH B Z

Ehibnrsd. DED, BI UITEIKC, FREOMEE
BB S AN 20 B (HIEEE HSREK 12 72 5 BERT) %

=~ 0.21

T —
(5)
~ 0.79

T2 =

DL, ZTORI UITENI»12 8B XM s
K OB F RO EZRD S ZENTE S, M
xp & RDBEDIZIER (2) %
B x(1) — o

T8 = G5 —I5ri 1070 20 (6)
LEWL, TOROFLOMEE (), EERKBERED
FERE o, T (3N (5)) ZRAL,

- 4a(11) — (2 + V3)xo )

2—V3
B3RS 2 L CFIDBRADMERE ;23RS ¥

MTE5.

dE

3. £ =

ARWEE T, FHROBBF ORI 3 RouiRE 4
¥ ¥ (Microsoft #:0 Kinect) ’a?ﬁﬁﬂ L7z, 2L T,



C B D

JL—LEOFEDMNE
DESMLRERL

FREDEEMN
FfELL A

THFERMES
THFEmREZIZEEE

ra
al

JL—LEDOFEDZEE
DERTHOINEEREH

Yes

Jerk&x/NET LA~ AL
RECETH

®T

3 RETFREFERTL2HOOTNTY XA
Fig.3 The flowchart to achieve proposed method.
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Fig.4 Pointing action using the system.
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Table 1 Experiment environment.
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Fig.6 Experimentl result (velocity).
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Fig.7 Experimentl result (accelaration).
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Fig.8 Experimental method.
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Table 2 Position error.
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